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(57) Vi308paTenne OTHOCHTER & DEMONTY ob-

CRAMMK KOAOHNH IXCAAYATEUNOHHML, HAFHETE-

YeALHUX ¥ ApyrMx cxadxu. Lenvio u3oSpe-
TOHMA RAMETEA NOBUUIEHNE SPDEXTUBHOCTH

Hedranoe xoladcrso, 1987. N 2.¢c 76~
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pEMOMTS 0OCIRHOA KONONHM 38 CHET yRSNE-
HKA YCTOAMBOCTH NASCTUPEA ABACTENIO CMn-
HEOWNX YCHAMA TNIPW  ASNPECCHAX.
npesuwaoupx 8-9 MMNs. Aaa 21000 Noche
yCTAHOSIN B MECTE ASHEXTE N1PROTO NPOADAL-
#HO TOGPUPOTANNONO NABCTMPR YCTIHABAUES-
10T OTOPoR. Mpuuem NEPUMETP #TOPOrO
ANSCTUPA BUGUDRIOT MENMIIMM NBDUMETDE
NEPEOTO NARCTHDAR, & NEPUMOTD NEDSOTD Bu-
SMPHOT MENLIWA NEPUMBTPA 00C2ANOR XO-
Ao, JlAuMy BTOPOro YCTAMABRANSSEMOTD
AnscTMPR 3uBKHPaT Gonstueh pAnHM NBPIOro
®a seawmny, Soauuyo paliowero xopd ra-
PABANMICKOR ROPHMPYIOWEA FONOBKH. Nepea
YCTOHOSZOR BTOPOFO ARBCTUPR OAMN W3 €10
TOPUOS CMBILA0T OTHOCKTBALKA TOPUS NEPSO-
ro Na semeaty PaBONGTO XORE MAPISAUNC-
CrOA ADPHMPYIOWIEA FOAOSKN B REMPABACKHUN,
NPQTHEONOADKHDM HANPABACHWIO palouero
XOAR AOPHUPYIOULEA FONOBXM. :

N305PETEHNE O11OCHTCR K PEMONTY IXC-
NAYITALNOHMMX, HATHETITEALHUX W APYrWX
cxs MMM, 5ANE6 TONNO K BOCCTIHORRGHUIO 16D-
METHNHOCTH OBCIRHUIX KONOHN METRARMNCCKW-
M NASCTUPAMN,

tensio u3oBperenns ABARLICA NOIMWE-
nne 2OPLKTHEHOCTU PEMOMTS obcannol xo-
AOHNS 38 CNET YRBAWYEHMA YCTOAUNBOCTM
NABCTUPER AGACTENIO CHMAHBIOWNX yeninh
NPN ASNPLCTHAX, PSSR 8-9 Mia.

CnocoB oCyLIECTEARETTA CARRYIQUINM of-
P30S,

B cxaspxuNy CRYCKAT NEPIUA NPOADAL
HO FOGPMPOBINHMA NABCTHDL NEPUMETOM,
Gonstumn neprumeTps 06CIAHORA ROROHNM, AO-
CT2BANIOT 850 K MecTY Aedexta obcapnod xo-

RONNKY 0 yenunamlot 8 ITOM MECTE NPNNCE-
THEN MRADIBANYECEOR AOPHUPYIOUIBR FoA0-
2L 32T8M K MECTY ALSHEXTE CYCKAT ST0POR
NPOABALMO TOQPUPOBANNUA NASCTUP. NEPU-

MOTPOM, MEHLLMM NEPUMETRA NEPSOTO yera- -

HOSANBAGMOTO NACTMPR, M RAUNOA, Gonswed
AANHY NIEPROIO YTTINIABAMDIEMOTO NAICTWPS,

ua sanweiny, Gomwyo PaBoNero XOAs Mg

PISANMECKOR ROPHARYIOMEA FOAQBKN. flepen
YCTaNOBXOA BTYOPOrO NASCTMPA ORMM U3 €0
TOPALO CMEWAIOT GTHOCUTEALNO TOPUD NEPRO-

70 NNACTMPA HB seMINHY PEBOYEIO XOAS rWR-
PABANYSCKONA AORHNPYIOWEA roAOEKN &

NBNPRAGIW, NPATHBONONOXHOM HINDERAE-
#wO PIGONSTO X0A3 TWAPIRANNECKORA ROPHW
PYOWeR TOAOIRN, & 33TEM NPOMIBOANT YCTE-

(mmun
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HOBKY STOPQIO NASCTMPR SHBXNECT C NEPIWM
¥ NOANMM NEPEXPUTHEM NEPBOro NaTpytxa no
BCEA 6F0 AAKNME,

ONuT COMASTENLCTIYET, YTO NPW PEMOHTS
x0AOHK 140, 146, 168 % 178 1M NP NORYHENIN
TONHOA MHOODMBLMN O ASACTEMTENLHOM NO-
PragTPO BHYTDENHER NOCSEPXHOCTU KOAOMHN
(POXBIAMKA NIMAPHTENSA NEPHIETRA, HIMEPE~
HMR NP cycxe TRYD 8 CRBAXNKY ANR IXCNE-
PUMENTE) ONTHMAAMHMM ABARSTCE HaTAr B |
MM NO ARSNSTDY RAK J MM NO NODUNETDY, TO
octs Mi=lTans #d. B 3TOM CAY«3S OCEB0S YO
AUD W ACRNEINNE B LMANKADE AOPHE NPU YCTS-
HOBKO NASCTURA HAXORNTCA B PEXOMERAYEM WX
NPERBAAX, AOCTHIROTCH MARGIKHEA FEPMETIN:
HOCTR, -

FipH WCNOALIOBEHMM NDONISOACTEERKOA
WHGOPMALINN O TOAUMHE CTEHEN TDYEU B MH-
TOPABAS PEMONTE PEXOMEHRYSTCA NDHHMIIETH
Me=Nasst6. .

BOALUIMNECTRO TPYD COTNSCNO MNOIOWNC-
ACHNUM SIMEPEM HMEIOT AERCTEUTAALNMS
- BHOWHWA W 0COBSNNKD BHYTDEHNKA RUBNETPY
NpuBANINTEALHO HY T 1ot GOALUIS HOMUNBAL-

HAX SHIVOHNA, YTO NEXOAMNTCA B NPEACAIX N B

coorsercTam ¢ aonycxasn no NOCTy. Kpose
1010, PABOTE ¢ GAKTHHECKItM RATATOM B NPEAS-
AX 46 MM BNOAHS NPUEMALKE N NO BM3IUSILT
NPEFUWEHUA AONYCTIHMLDL HIFPYIOK.

flocA® YCTANOBXW NEPROFO NARCTMPA
SHYTPENHMR ANIMETD Gou it NOPHMETD (Ten CO-
OTBETCYBENNO COCTRBAROY *

Gang ™ Gosex = 23 = douen = 6;

Nesy = X {doex = 2 )=loux - 18.

CITan, Y70 CotAWKA O Ogny W Mgy, TaR-
XE8 ONMPATCA KA NPOWISCACTEEHNYD AOKY-
montaywo (dacx N Tlowsx), ARR yHdCTRD
ABOANOTO NEPAKDMTMA COTASCHO MeTOAMES
B BNPEIOT IABUBAAGHTHMA ANSMETP BHAWNET
NOSEPXHOCTH U2 It NEPWMETD T2 STOPOTD NAR-~
crapa

d!"dul”"duu-&'z'duu-t

Mg = Mouy + 6=Noung = 18 =6 = Npua -~ 12.

Tauwsa 06pa3om, npu subope nepsoro u
STOPOTO AASCTUPEN PEXOMEHAYETCR NDUNN-
21318 M= Nauz, + 6 0 M2 Nauy = 12{npnd=3)

B anaverinm M2 MoryT GuUTs sHECEHM KOP-
PEXTHEU 11O PEIYALTETAN YCTEHOBEN NEPBOrO
NASCTMPA. ECAM YCHAMO Ha AOPHMPYOWSA 1o~
AOBKS NPM 670 DICWNPEHNN OREMETCE IHINW-
TEAMHO HIXE HOpMansuoro (14-18 1) ~ npud-
MaK TOrD, ¥TC ASACTaNTANNO® Mauws Sonwse,
N7 CABRYET SMOPATS YELMMNENNUM HA 2-5 MM
COPIIMEPHO CTENBHN YHEHLIWENKHA AcACTaN:
TEAVMOA OCCROA CHAM, SCAK YSHWANE DRIMETCH
suwe wopHu, M2 cheayer yrgHswnts COOT-
s vcrayougum Bpasom.
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Taxum oGpasom, x nepasencray Ni>
YMous > M2 yMecTHM creayoume Ronoane-
HuS; )
Ny Naua+ 6 M2 =Myux - 12 =02 -5).
Aauny nepsoro nnscTups subnpawy vax,
wrolu nepexpuTs AedEKT C ROCTETONHUM Ne-
POXAGCTOM BEEPX W BNU3 (41,525 m). Beawin-
WY NEPBXASCTS CASAYeT BuBMpaTE ® yKs-
SBHHUR NPAARABRYK, YROAIMMESN AN YHEHLILAR

.OT0 § SBBMCHMOCTH OT CTENOHH AOCTOSOPHO-

ST WHPOPMELWN O DEIMOPO W MBCTS AdexTa.
Aruna STOPOTD NASCTUPA NPEXAS SCErD A0A
XM COOTSETCTROBATH € JANSCOM ANWME fe-
GOXTHOA LBCTH KOAOHHM N NEPSEPMSATS COOT-
SSTCTRYIOMA YNICTOX NEPIOTO NASCTUPA.

Cwrtan, \TO NEPAMA NAICTMPL YCTaHOR-
acne wmecre » alecneeeno 3anan-
HO® NOPEXPMTHE ASDEKTE C NEPEXNESCTOM NO
pmue, Npn auGope pasMepos K CxeM YCTS-
HOBKM STOPOIC MASCTMDR BOIMOXMM CARAYIO-
UPIS BIPUEHTM, TEXHONOIMA YCTAHOBKK NASC-
TUPA SKAICMAET TPH ITINA: PICLMPEHUE NI~
SANAMHOCC YMACTES N8 JBUCHACHNA NASCTUPR
¢ oBcanuof KOAOHNOR NYTEM STRINBINUR RO~
pHNpyIOW e FOADBKN NOA ARBABHUEM THUADO-
AQMEPITOM HE BEAMNKHY €10 XOAR ~ 1,5 M nps
YAGDXEHWN AACTUPA OT OCEROrO CMEUIEHNA
YNOPOME YCTPOACTESE. PICUWNPENNE OCHOBNOID
YSICTRA NAICTHPA NPOTATHEINNEM ZOPHHUDYI™
wed ronosxu {oSuuio Gas nasnennn) Taneson
CMCTEMON, NASCTUDL NPH ITOM PAIIPYXAETCA
OF OCS8070 SOIASACTENA TOAOBRW M8DEI Ma-
SIALHUA PICILMPEHHUR YMICTOK KD KOACHNY,
33NPECCONXA PICIIMPEHHOND NASCTUPN MHO-
TOXPATHUM NPOXOAOM AOPHIPYIOWER rONOBKN
NOA AdBACHNEM.

ONaCHOCTL CMBWEHHA NASCTMPA MO %O~
NOHHE SOIHNAIET MB BTOPOM ITaNE YCTAHOBKM
#3-32 HEAOCTATONHOIO JAUSNNEHNR HANINLHO~
10 PECIIMPENHOTD YNICTRI, waNpuMep NpH
SHINMTEALHOM HECOOTBETCTEMM HaTaros. Mpn
HEROCTITOMNOM MAN OVPnUITEALHOM HATAIS
UBUBALNMA YHICTOR NOCAE DICWMPENNE MO~
AT GuTL NEQOCTATONHD NPWRIT K KONONNE,
Npx S0abwoM HATUTONNOM NITATE THAPOROM-
XPIT NPM IIAIHHOM AIBNEHIM MOXET BTANYTS
FOROBKY § NAICTUDL NI MEIHINMTEALHYD
NaCTh CROLIO XOAS. .

BT0pOA NNICTHPL SUNOANACTCA C NEPH-
METPOM COTAICHO PEKOMBMAIUNN, RINND NpN-
HMMBETICA & COOTEETCTRMM C AARMHON NEPSOro
macTupa nac 1.5-2,0 s, Npu cnycke mwx-
il ROMEW PACNONAraT K3 1.5-2.0 M nuxe
TOPIa NEPSOro anscrupa. Lanes ~ pacwnpe:
HNE HENINAMMOIO YMACTXS C PAITPYIKOR BEPX-
HOT0O TODUD NAZCTMPA 8§ YNOP ACPNI, 32TEM
NPOTATNESNME AOPHHDYIOWEN ronasxn Ge3
ARBAGHNMR = DICWINPENNE OCHOSHON YECTH M
SANPOCLOSXI AASCTUPA B MOCKOALK NPOXO-
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nos nowpylo?uﬁ TOAOBKN NOA ASRARNNE
120-150 xr/cm®.

Taxwss 66pAIOM QOCTHTEETCA TEPIHTHDO-
SINHOS PICUIPENNE HENAALNOTO YHICTER HA
NOANVA XOA THAPCAOMKPAETS, TAK KBK NEPH-
MOTP BTOPOrO AAICTHPA M YNACTKE HMXE TOP-
UD NEPROro He 12 MM MeHLWE nepuMeTDa
oBcapnod xonorHE Maux W PICWUPERNS NPO-
wexoanT Npis GoAWOoN OTPHUSTEALHONM HATR-
re (no CywecTsy s Go3onopnom pexums). Npn
NOCALAYICUYM RPOTATUBAHNUN AOPIMPYIOWeR
ronosxn 563 AssAeMnA NASCTUDS AWGO YASP™
AWBIOTCR 38 CNOT ISUSMACHKA HINAAWHOID
YHACTED B KONOHHS, A0 CHAIABTCR RAADX AO
YNOPa PACHIMPENHLIM YHCTIOM § TODEY Nep™
POro NASCTWPS. Ynop oBecnouen aasmiul,
TEX KIK NEPWMETD PICIINPEHNOIC YNICTRS
mnmmusm(nowmz
M) NPEBUWAET SHYTPEHRIOD NOSEPXHOCTS
NEPIOro NASCTHDA : :

.M~ Newg=Menx =~ 12 - Mpue+6 =6

PacWHPENHS OCHOBHOR WACTH STOPOrO
NASCTWMPA WA SCOA 68 AMMHE NPOMISORMNTCE
A0pHMPYIOUIER FOA0SKOA 563 AAASHMA, 7.8. C
MIHWMBALNLIE OCEEMM YCHANEM, W10 TRIXE
MCRAONEET CAYSIRHOCTS, FASCTHPS FRPINTI-
POSIN OT CMEUEBHNS 1O KORONNG HA BAAWGIHY,
NPEBNWAWYIO CRBUNAALNO NPOJYCIOTREN"
HOR CMELLEHNGS, SCEIAS TONHO PASMSILSSTCR B

COOTRETCTOYIOWISM MeCTE, NOAKOCTLIO nepe-
xpuiB ACHOKT KONOHHM,

QopmMyns us Gpevenun

Cnocol pemonts 0BcaguOR KORONHM,
BENOUSIOUMA CAYCK X MecTy Redexte obcag-
HOR KONOHHM ABYX NPOADALHO TOSPHPORIN-
HUX mucvupoﬁ "X NOCNSROBATEALNYIO
YCTAHOBKY SHAXNECT ¥ NPIDKATHE K oBcagnof
OAONHE TMRPSAAWNOCKOR AOPHHUPYIOWSA ro~
AOOROR, OTAMY 2 O Ul WA C A TEM, ¥TO, C
USALI0 NOBULLIEHNR 3OOSKTHBHOCTH PEMONTE
OGCRAMDA KOADHNM 34 CHET YREAWNSHUR YTTOR-
NMBOCTH RASCTUPRSA ASACTIHIO CMUMIDUPDX
YCUAWA NPY RANPOTCRAX, NPSIUILBOUNX 8-
9 MIa, NEPWIMETD NEPEOIT YCTRHSRANSIOMOrO
nascrups suGHpaT GoaLWe NEPUMETDS pe-
MONTUPYSHOR ODCARHOA KONONMHM, NEPHMETD
STOPOTO YCTSNBRAMRIEMOID NASCTMPA muibu-
POIOT MOHLUIHM NEPUMETPS NEPBOND YCTAKAT
AWNBOEMOCO NAMCTHDA, § AANNY BTOPOrO
YCTAKSSAUBEOMNOrO NAACTUDS euBupany

_ GOAMIGA AIWHE NEPEOTD Ha Bamwaey, Gonv-

Wy10 pSSONSID XDAR TUAPIBAUYECKOR ROPHM-
DYool FOADBIN, NPHYEN NBPEA YCTANOSLOA
STOPOrD NASCTURA OANH KIBFO TOPUOS caens-
10T OTHOCMTENMHO TOPUS NEPSOND HA BEAWNRHY
palovero X0AB MMADSBAWNOCKOA ROPHUPY-
LIS FOROBKM § HANPIBNEHHN, NPOTRAONOAOX"
KoM HENPISASIMD Palousro x0as MADSS-

70 Awveccaof ROPHUDYIOWSA FOAOSKN.

Cocrasurans W./lesnoesd )
Peasxtop Willlyana Toxpean M.Moprenran Koppextop M.Qemuux
3axes 3583 Tupax Noznwenos

BHUNIN FoCyABPCTREHNOIO KOMNTETA NO W3

0GPOTAHIAM ¥ OTEPUTRAM NPw rKHT CCCP

113035, Mocxss, X-35, Paywctan #88., 4/5
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(549 A METHOD FOR CASING
REPAIR

(57) The invention relates to repair of
casings in development, injection, and
other wells. The aim of the invention is to
improve the effectiveness :

[vertically along right margin) v
(19 SU (111686124 Al

of casing repair by increasing the
collapsc resistance of the patch for
drawdowns exceeding 8-9 MPa. For this
purpose, after placement of a first
longitudinally corrugated patch at the
location of the defect, a second patch is -
placed. Here the perimeter of the second
patch- is selected to be less than the
perimeter of the first patch, while the

‘perimeter of the first patch is selected to

be less than the perimeter of the casing. -
The length of the second patch to be

" placed is selected to be greater than the

length of the first patch by an amount
greater than the working travel of the
hydraulic coring head. Before placing the
second patch, one of its ends is displaced
relative to the end of the first patch by an
amount equal to the working travel of the

" hydraulic coring head, in the direction -

opposite to the direction of working
travel of the coring head.
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The invention relates to repair of development, injection, and other wells, more
precisely to restoration of leaktightness of casings by means of metal patches.

The aim of the invention is to improve the effectiveness of casing repair by increasing
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa.

The method is carried out as follows. _

A first longitudinally corrugated patch of perimeter greater than the perimeter of the
casing is lowered into the well, it is conveyed to the location of the defect in the casing,
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and is placed in this location by squeezing by the hydraulic coring head. Then a second
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be
placed first and a length greater than the length of the patch to be placed first by an amount
greater than the working travel of the hydraulic coring head, is lowered to the location of the
defect. Before placement of the second patch, one of its ends is displaced relative to the end
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the
direction opposite to the direction of the working travel of the hydraulic coring head, and then
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the second patch is placed to overlap the first patch and the first sleeve is completely covered
over its entire length.

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings,
if accurate information is obtained about the actual perimeter of the inner surface of the string
(perimeter gage readings, measurements when lowering the pipes into the well for the
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect
to perimeter, i.e., Py = Pin s + 3. In this case, the axial stress and the pressure in the cylinder
of the mandrel during placement of the patch is found to be within the recommended range,
and reliable leaktightness is achieved.

When using manufacturer’s information about the wall thickness of the pipe in the
repair interval, it is recommended to assume that Py = Pipser +6.

Most pipes, according to many measurements, have actual outer and especially inner
‘diameters approximately 1 mm greater than the nominal values, which is within the range and
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the

permissible loads. .
After placement of the first patch, the inner diameter dj and the perimeter Pj, are

‘respectively

dint = dinstr. - 20 = dipstr. - 6;

Pin1 = n(dinstr, - 28) = Pinstr. - 18.

Assuming that the information about din; and Piy; also is based on the manufacturer’s
documentation (dinstr. and Pinsy), for the section of double overlap according - to the
procedure, we select the equivalent diameter of the outer surface d; and the perimeter P for
the second patch

d2 =djn) +2=dinstr. - 6+ 2 =dinstr. - 4

P2=Pin1 + 6 =Pinser. - 18 - 6 =Pinsrr. - 12.

Thus when selecting the first and second patches, it is recommended to use
P| =Pinstr. + 6 and P2 = Pjp sr. - 12 (for 8 =3).

Corrections may be made to the value of P according to the results of placement of
the first patch. If the force on the coring head during expansion of the first patch proves to be
significantly lower than normal (14-18 tons), this is an indication that the actual Pip sy, is
larger, and P; should be selected as 2-5 mm greater in proportion to the degree of decrease in
the actual axial-force; if the force proves to be higher than the normal value, P2 should be
decreased accordingly.
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Thus it is appropriate to add the following to the inequality Py > Piy 5. > P2t

Py =Pipsy. + 6; P2 =Pinsur. - 12 £ (2-5).

The length of the first patch is selected so that the defect is covered with sufficient
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated
range, increasing or decreasing it depending on the extent to which the information about the
size and location of the defect is reliable. The length of the second patch especially must
comrespond to a conservative estimate of the length of the defective portion of the string, and
‘must overlap the corresponding portion of the first patch.

Assuming that the first patch is placed at the required location and that the specified
coverage of the defect with overlap along the length is assured, in selecting the dimensions
and configuration for placement of the second patch, -the following embodiments are
possible. The technology for placement of the patch includes three stages: expansion of the
initial portion to make contact between the patch and the casing, by means of pulling in the
coring head. under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m,
while the patch is restrained from moving axially by the stop of the device; expansion of the
main portion of the patch by pulling the coring head through (usually without pressure) by
means of a block-and-tackle system, where the axial loading of the patch by the head is
relieved through the initial expanded portion to the string; pressing of the expanded patch by
multiple passes of the coring head under pressure.

A risk of the patch shifting along the string arises in the second stage of placement
due to insufficient contact made by the initial expanded portion, for example when there is
significant mismatch of the allowances. For insufficient or negative allowance, the initial
portion after expansion may be insufficiently squeezed against the string. When the excess
allowance is large, the hydraulic jack for the specified pressure may pull the head into the
patch by a distance equal to an insignificant portion of its travel.

The second patch is made with a perimeter according to the recommendation, the
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial
portion with the stop of the mandrel relieving the load on the upper end of the patch, then
pulling the coring head through without pressure; the expansion of the main portion and
pressing of the patch in several passes
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of the coring head under a pressure of 120-150 kg/cm2.
Thus expansion of the initial portion for complete travel of the hydraulic jack is

assured, since the perimeter of the second patch in the portion below the end of the first patch
is 12 mm less than the perimeter of the casing Pjn str., and. expansion occurs with a large
negative allowance (essentially under unsupported -conditions). When the coring head is
subséquently pulled through without pressure, the patch -either is restrained because of
contact made with the initial portion in the string, or is shifted upward as far as it will go by
the ‘expanded portion to the end of the first patch. Reliable seating is assured, since the
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in
diameter) than for the inner surface of the first patch -

P2.-Pint = Pinstr. - 12 - Pinstr. + 6 =6.

Expansion of the main portion of the second patch over its entire length is carried out
by the coring head without pressure, i.c., with minimal axial stress, which also eliminates
accidents. The patch is guaranteed not to move along the string a distance greater than the
specially called for displacement, and is always disposed precisely at
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the appropriate location, and the defect in the string is completely sealed.

Claim

A method for repair of a casing, including lowering to the location of the defect in the
casing of two longitudinally corrugated patches and their successive overlapping placement
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that,
with the aim of improving the effectiveness of casing repair by increasing the collapse
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter
of the second patch to be placed is selected to be less than the perimeter of the first patch to
be placed, and the length of the second patch to be placed is-selected to be greater than the
length of the first by an amount greater than the working travel of the hydraulic coring head,
where before placement of the second patch, one of its ends is moved relative to the end of
the first patch by a distance equal to the working travel of the hydraulic coring head, in the
direction opposite to the direction of working travel of the hydraulic coring head.
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English:
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Sworn to before me this
14th day of February 2002.
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